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1 Introduction

During RAN2#82, with regards to the topic UL data compression”, the following was agreed:
	Agreements:

-RAN2 will study RAN level UL compression mechanisms 

-As a baseline we consider UL compression mechanisms between the UE and the RNC



The following email discussion was also agreed:

[82#25][UMTS/FE-UL] UL data compression (QC)

-
Progress motivation/background section of TR 25.700
-
Identify and explain the different solutions that address UL compression mechanisms

=>
Intended outcome: Email discussion summary and a TP to 25.700
The purpose of this document is to progress the work on UL data compression as per the above email discussion [82#25].
2 Email Discussion Report
There were limited comments during the email discussion. Companies expressed preference to not include any text in the solutions section of the TP at this stage of the study which was accommodated by the rapporteur of the email discussion.
The final Text Proposal (TP) as outcome of [82#25] email discussion is captured in Section 3.

3 Text Proposal
[------------------------------------------------------------- TEXT START ------------------------------------------------------------]

5.2
UL data compression

5.2.1
Background and motivation

Editor’s Note: Background and motivation for this study area should be captured here.

HTTP [1] is the protocol used for retrieving webpages. A visit to a webpage typically consists of the web browser sending multiple, tens of HTTP GET/POST requests. Each GET request is made to obtain an object such as an HTML document, image, video, javascript or CSS file. These objects constitute various aspects of the website, and are processed by the browser to display the final webpage.

The following is a GET request made during a visit to www.amazon.com:

GET / HTTP/1.1

Host: www.amazon.com
User-Agent: Mozilla/5.0 (Windows NT 6.1; WOW64; rv:17.0) Gecko/20100101 Firefox/17.0

Accept: text/html,application/xhtml+xml,application/xml;q=0.9,*/*;q=0.8

Accept-Language: en-US,en;q=0.5

Accept-Encoding: gzip, deflate

Connection: keep-alive

Cookie: x-wl-uid=1nm5D3WRA2mfidzfIEB+fgNN3svOpy/jEBIHq+h8CEk1kt1Cc2DgpNSAnsFxLQwL5hgfY+3MipSY=; session-id-time=2082787201l; session-id=184-2472291-4052047; csm-hit=535.90|; ubid-main=183-3799177-9039917; session-token=N9MiwGi+ROWIfFDs0xTrsA51G5cgeauxP0guon1LbsyU6THBQWb7XrrnNAR9wH6whoEYhZHJq5wRt8CTvuMl+eyIEVmpA3heAV8ijMKMW2mn7S29jSZhknM9/iOsuq0AH1FO63UFXvvbDEf9n6z1taIQ9lNHwpkbaKwWmwTx20hF68aX7ac/qYxHVzWfbMloQx0S1lfHKqVpIqAdZX6eX5MsbEp8haGEfK+FI5p6EczKicv1iYtf9PRTcLdDd4QO8ZWmzp+sudM=
Cache-Control: max-age=0

This GET is requesting the main HTML document for www.amazon.com. The request consists of various HTTP headers such as Host, User-Agent, Accept, Accept-Language, Cookie and others. Some of these HTTP headers, such as User-Agent, Accept-Language and Accept-Encoding would not change over time; and hence carry the same value in subsequent GET requests. The Cookie header, which is often the longest, is used by servers to identify the user over time and hence it is not uncommon for it to appear with the same value across several GET requests. The Host header identifies the location from which an object is requested, and this may also stay the same across GET requests for sites that host all or a majority of objects in one place. 

It is expected that when comparing the stream of GET requests made in the course of downloading a webpage, there is significant redundancy across the GET packets. There are several other HTTP request methods, such as PUT and HEAD which also exhibit a similar behaviour since they follow the same format for HTTP headers. 

By performing UL data compression, the number of bits needed to be sent over the air in order to convey the same amount of information is reduced. This results in a more efficient use of cellular resources. For instance, by reducing the number of bits needed to be transmitted, the UE uses smaller E-DCH grants. When a significant number of UEs do this, this results in a reduced Rise-over-Thermal for the system. This allows other UEs such as those doing video upload, to be allotted higher grants and hence increased throughput. 

Another advantage of compression is that it enables more of the packets to be transmitted in the Cell FACH state, since the traffic volume threshold for transition to Cell DCH will be exceeded less often. The system benefits of this are reduced time holding dedicated resources in Cell DCH state resulting in reduced Rise-over-Thermal and reduced signaling load due to fewer RRC state transitions. User benefit of this is increased battery lifetime due to less time spent in the power demanding DCH state.

5.2.2
Analysis
Editor’s Note: A detailed description of the current limitations should be captured here. RAN2 will study RAN level UL compression mechanisms. As a baseline, RAN2 shall consider UL compression mechanisms between the UE and the RNC.

Current mechanisms for compression include the header compression algorithms IPHC and RoHC. These algorithms operate on the TCP, UDP, IP headers of data packets. The payload of these data packets is left untouched by these algorithms; hence they cannot be used for compressing the HTTP requests.

IPHC [2] and RoHC [3] are well-studied mechanisms used to compress the TCP/IP headers of data packets. Generally, header compression is expected to provide a compression factor of 5x (i.e. TCP/IP header is reduced by a factor of 5).

Table 1 shows the compression performance of header compression (assuming a 5X compression of the TCP/IP headers) on tcpdump logs collected for mobile devices within a corporate network during lunch time. It was ensured that only traffic going to and coming from the internet was collected. The logs consist of 30 minutes of TCP/IP packets collected from 813 devices. 

	Scenario
	Factor Reduction in Data Transmission for UL 
(Avg_UL_packet_size_original/ Avg_UL_packet_size_compressed)

	Header Compression
	1.9


Table 1: Compression statistic computed over entire IP packets on the uplink

5.2.3
Solutions

Editor’s Note: A detailed description of each solution/enhancement should be captured here.
5.2.4
Conclusions

Editor’s Note: Overall conclusions for the identified solutions should be captured here.

[---------------------------------------------------------------- TEXT END --------------------------------------------------------------
4 Conclusion

It is proposed to agree on the inclusion of the text proposal on UL data compression presented in this contribution in the Further EUL Enhancements Technical Report [4].
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